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mm^] mmm 

&m<s^^±:h-^^±tmmy^ ji^iz^^y h^ymmm<Dm^t>^¥^^tir=.t:^ 

hmz. 

¥^X. ±t^^y^)\^^(Dm^^Um-t^ 

v:^ymmM(^m^t>^^x^t\.t:L}i^\z^}:,^^^m^mif^ o^xi*- 90s 
y -< )\/^xib^m^^i\zmm<Dy )\^^^^w.o 
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mm^m^mn § j: e) u r^m^m 5 icia^® y^j]^^ mm. 

fiicj; ^) mij-^n^m^o^mt^mmL. ^(Dmn-iiii]iz^^)±mv^my^jv^ 

m^ms] m^mm^^fo^y^jv^t. ±m^y ^ jv^ t.mm<Dmm 
(DVtmy^jv^^^Mv. 
±m^y-<?v^jSiX^±m"^my>(jv^it. Mti^f^oywmm-^izj: 

±mv^my^ jv^iz. ±mv^my ^ )\^^(D(D^v vitymwLWi\zm^-t^m^ 

±m^m y>cjv^ iz±mvtm y h^t ymmmizm^-r^mmmoy 
m-^tr^mLr=.iiMiz^\:^^±m'iftmy^jv^(D^mtyy sa^r^mL. 

±mmm y ^ ji^iz±tEV^my^ h^ym mm tcta^-r^MMm® 
m^^^smi.tct.^iz^\:^^±mvtmy>(jh^(Dmm^yy h*^, &mn^±f)'' 
^±m'i}^my ^ jv^izijy h^ymmmo)m^t)'^^K.^tir^t^iz^i:^^^^i^L 

±t^mmy -< )\^^\z±mijtmy v^ymwM\zm^-t^mmm(D 
m^^^.^hr=.t.^\,z^\:,^±.tmmy ^ }\^^(D^miyy vmt.. ■6iti#'[4±*^ 
h±u%my ^ )\^^\zf}v v^ym\s.Wi(Dm^ff^^^hnrc}i^\z^\:>^^^^ 
mt^y h»*'j^L<^^ j:e)tc, ±t^'^my >( )\^9\zwmm^^^x.x±,uistm 

y >()\y^(D'!^^^Umt^}l^\Z. 
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±m^y'{^v^tmm(Dmm(D'^my^)v^t. 

m^^^t^L. ±mitjv hyi'ymmmizmm't^m^^±mmmy>(jv^iz-^K. 

^(D^rnt. ±mm^^^^m^-^^±nmmy ^ jv^ ^iftLxmt!^ti^±mi] 

V v^ymm.Wi\zm^-t^mm.m(Dm^a)^mt.(D&.^m^^&^^^&.mm^&, 

V h:^ymmm(Dm^f>'^^x^tir^t.^\z^\:,^m.mmt.(Dmm^^df,-t^wM 
#x.T, ±m^y^jv^(D!i^-\i^Mm^^ 
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[0 0 0 1] 
[0 0 0 2] 

^^«fs® j:e)^^^M^a#i®^^iai^tt, m.^. ^mvr^mm^ (rf) 
m^^^mmm (if) m-^iz^'^ynyA-ht.Lr^mz. <~y^Ay \^m^ 

[0 0 0 3] 

|g^lO{CfcV^T, T>7^^ 1 0 1 7?S^bfcR F#-^li, LNA (Low Noise 
Amplifier) 1 0 2 T'it(rg$ I 0 4 iZ'^^^tl^ o 1 0 4 

iZlt. PLL (Phase Locked Loop ) > -fe iJ- >r if 1 0 3^^^. MSPI§iS#-^75)^ 
#^«&$tieo 0 4 -e, RFfg-^i:, P L Li/>-feif-rif 1 0 2 75)^^®^ 

[0 0 0 4] 

10 4 <DBf,t!t)'^/iy FA>^. ^'■Y 1 0 5 }c#fc$&$ti-5o A> HVn'x:? 

>(';i/^l 0 5i:bTl^, MX-lS, SAW (Surface Acoustic Wave ) y^JV^^H)'^ 
MVN^tl-Sc A> F/N°;^.7>(' ^^10 5(Dmt!t>^mW^l 0 7 A^t>*l 0 7 BIC 

[0 0 0 5] 

m»:^i 0 7 Atcii, m^mm^i 0 8<Dmt!timm^tiSo mn^i o 7 b 

[0 0 0 6] 
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^ 1 0 7 BT', I Fm-^t. ^m^i 0 9 fcj: u 9 omt^y h^tltcnm^ 1 0 

1 0 7 BtCj: U QM#75)^^ii$tl-5o 0 7 A:5:t>* 1 0 7 B ® m;^li, ft 

[0 0 0 7] 

[0 0 0 8] 

^z.^ytiK 7.-j^-^^u3f-^y:^^X'\t. RFm^^^i Fm^iz^^yziy 

[0 0 0 9] 

[0 0 10] 
[#§B.9*'!«^^L ^i-S^H] 

[0 0 1 1 ] 
[0 0 12] 
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-ft 5: IC i- S ^ h TtJ^M * -5 c 
[0013] 

[0014] 

^mm-^^ti'h'^my ^ )]^^\zi:jv v:^ymwim<Dm^is^^^^nr=.}i^\z^ 

mm^m^m(Dd!,t!^mmm^h \.x'^my>()\y^o)^^-^un-t^k.mz. 
wmy ^ }\y^\z^7Libn^mnm'^t.mm(Dmmm'^^^y ^ )\^^\z^^x. 
^y }\y^(r>m^^mn-t^ 
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[0 0 15] 

'^my^jv^iz. '^my^)\^^(D(Dijv h:tymm.miz.mm't^mm.m<Dm^ 

'^my^}\^^\zv^my^)\y^<D^v v^ymw.m\z.i^mt^mm.WLoym^^^. 
mhfz.}L^K^^\z^'^my >()\y^<D^mi^y v^^^^h. 

'^my^}\^^\z'^my^)\^^<7^ijv hitymm.m\zm^-t ^mmmoym^^m 
mLf=.h^\z^\:>^i^my'<)h^a>&Miyy ^mm'^±ts^i^'^my ^ )\y 

'^my^jv^iz.'<j^my>c}vsi<Di3y h:tymmmizm^-t^mmm(Dm^^^. 
mhr=.t.^iz^c^v^my'<ji^<7)&mtyy hAt. mii^n'\i±i)^^mmy ^ ji^ 

<7^sie>tc, mmy ^ ji^ izmmm^^^^x'^my ^ )v ^ (Dn^^mm-t ^ 

mmy^ji^iz-^^^n^Mmm-^t.mm(DMmis-^^^y^j\y^iz^^x, 
^y^)i^<Dm&.^mm't^ 

[0 0 16] 
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^y^ji^Rn'^my^jv^i<D:fyv h7tyMmmi::m^-t^mmm(Dm^^n 

> 

m^^^^mf)^^'i^my^jv^^ifrLxtiifj-^ti^i:}v h^ymmmicmm 
&mn-\i±-^-^^'^my^ ji^izij V h-^ymm.m<Dm^is^^xht\.r=. h^k^ 

mm^^^'^cD^^^umm^t.hx'^my )\^^(Ds^^^um-t^t.mz. 
'^my )\^9\z^?Lhn^mmmm:Lnm(Dmmm^^^y ^ )\^9\z^^x. 
^y^)i^(Dn^^mm-t^ 

[0 0 17] 

itj-j h^ym^m.(Dt^iz'^mu-;^:^y ^ )v^v^}:>^&.mi/y hM^^m 

;57^v h^ymmWii(Dii^iz^mu-/'^y.y )v^x^i:^^mmtyy 

mmt. ^m'^^ii'^^^^ti^^^y hyi-ymmmo^t^ommmt^itmL. 
z(Ditmmt}iz^ v^mn - Ay.y ^ )v ^ (Diij ^y h:tymmm^mm-t^:it: 
x% '^mu-^-^y.y >()\y^(Dijv hy!tym^mi^mm(DmwM\zmm^t\>^}ip< 
\z. ^u-Ay.y>()\,^(Dtiv vyitymmM-^mm<Dmm.m\zwmx^^. 

[0 0 18] 

^LX. iiv V:tym^mioy}i^\zl^mu-Ay.y^)\y^x^\:>^&miyy h 
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[0 0 19] 
[0 0 2 0] 

01{Cfe^^T, T>7=-:M R F^#l±, L N A 2 -eifipl^ tl^^, 

#13 A^t>*3 B{C«*&$tl-5o ^^^3AIC«, P L L >if 4 *^ ®M 

g|J|§igM#75)'^«l&$tl. mm#|3B{C«, PLL$/>■fe-9->if4 7()^P,®MgP5§^ 

[0 0 2 1] 

^lt#|3 ASLt>*3 BT', RFM-^i:, R F^-^ il^ L < SV^^C 9 0 Mfe+@®M 
^-5MgP#§M#^*^m^$n<5. rtlfCcfcU, m^^3 A^t>*3 B3^)^^, I# 

[0 0 2 2] 

^^#13 A;g:t>*3 B(Z)m:^7«, n ^ -i" 6 A:s.t>*6 B ^^^/rLTtt 
3g^iiIlIg&7{C#t^^tl-5o ii:3g^iiIlIS&7{Cj: ^^#13 A&t>*3 B7b^?>m 

[0 0 2 3] 

t>*6 B i: LTfflVNT^igT'^-5o 
[0 0 2 4] 

;i/^isi!^-eii, ^n-7N°;^:7^' i i i:, z:®^d-a^7^' i i i:!^! 
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[0 0 2 5] 

1 Jc^L^J;e)J5;^'f U'^ h =3>A->:;a >^^(Z)^'©llIS&(7)n-7\°^:7>f 
6 A^rj^e B i: LTMv^;t«-^^c^i, Ai7^^i2{c, m^tis A:5Ltjf3 B^m 

[0 0 2 6] 

(D'^mu-;-^y.y 2 i\z\t. m^^^m^2 2fi^h. vyitymmm\z 

[0 0 2 7] 

t^Mn-yt>^^^';i/^ 2 i ©ffiij^^^^BM^mom 2 3 {c#fcM$ti'g>„ ^fe, 
fii*B^^mimi?&2 3 icii, '@#l6^111i^2 2®ffiij:6'^#fc$&$ti-S„ -a^g^^^ffiHI 
i^2 3 7:\ m^^^m^2 2(D\i^tSt.. ~ J^y.y ^ )\^ ^ 2 I ^l^-^tlfc^m 

^^^m^2 2(D^±t.(D&.m^ff^^^-^n^. 

[0 0 2 8] 

fi^+i^^ffi 1115^2 3 ®mij*^m^^miiij?&2 4 {c-^^&^ti-So m^^n^m^2 

ffi^, ^^e»^->'^°>^>:7^';l/^ 2 l Kijv V:^ym^mi<Dmnti^^^-^tit^t.^\z 
M-rs, 'e#fg^lill?&2 2®ffj:di:t^&Mn-7N°x7>r 2 1 ^^-^M^m^^ 

^m^2 2(D\i!,±ii<D&m^(DmMm.m%i^ic\h. 

[0 0 2 9] 



1 0 
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[0 0 3 0] 

2 1 tc^x.^ti^i:^{c^C-5^*@i/7 ^**^^ai$4^So ^^^milli?&2 4 

T% •^^yhyrymmm(Dm-^t)mm-^nr^ii^iz-mmu-/^:^y^;]y^2 iv^ 
\^^&.miyy hmizmm-t^mt.. ij^y h^tymmmo^t^izv^m 

u-/iy.y ^ ;]/^ 2 1 -e^\:^^^^mmtyy h&izm^-t^mmmtti^it^-^n 
ti, :i4xfc=bU. mmo-j^y.y -{ 2 i(D:ki>y hyfymmWLtimm^n^o 

[0 0 3 1] 

h :tymmm(D t^izy^^v^ (D&^!^'mxw:t. ^ mm(Dmm t/y h&t^jt^j: 
oizmm^n^o z.niz^v. '^mu-/-^y.y^ 2 h^i-y mmmti^ 
mm<Dmmmtr£^j:oizmm^n^o ^a-z-^xy >f jv^ 1 1 n'^mu-j^ys 
y j]y^ 2 1 mtmmizm^-^ti. ^u-ny^y ^ )\,^ 1 1 \zn^(Dmnm^fi'^ 

[0 0 3 2] 

oi'j, m^m&m^2 2i:i^ib\t. mm(Dii-j v:tymm\z^^-t^m^mi 
z.om^^&m^2 2(Dmtiti^mmu-Ay.y>f)V'$t 2 1 iz 

[0 0 3 3] 

'^mu~ny.y >( 2 1 \z\t^m^'^t>^'S^^t=.^. V^Mu-j-^y^y-ov^ 2 

1 ^mmt^t. Atim^ t.{iitimmi(Dmizmm^mzmi^r~iimmti^^i:>^ 



1 1 
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0 'fe^B^^mimii& 2 3 icii, m^m^m^2 2ti^i^(Dm-^ii. ^mu-z-^^y^ 

[0 0 3 4] 

V v:^ymm.mz.m^^^^m^Wi<Dmms^'^mn-ny.y>()\,^ 2 

2 1 V:^ymWiWif>^mmo:>m\&Wi\tmm-^t\^. ^u~Ay.y>( 2 

1 h^y mmipmmcDmmmizmm^ti^. 

[0 0 3 5] 

m^it. ^u-z'^y.y ^ ^v-St I iRx:^'^mn~j-^y.y ^ 2 1 HiyX. gI3 

[0 0 3 6] 

mop i(DRmA:f:^ii^(DmiJt^ti<Dmic. ^mR2&t>'^-YAS/^C i^^g? 

, ^mR3 mmmmmop 20KmA:b^i:^(Dti!,i:^ii(Dmiz 

, ^mR4S:t>*^^>'\°i/^C 2;«)^gg^$ti-5o ^i^ifipstio P 2 CDffi:^^*^^;^? 

JtipiHOP 1 ®>S«A:^>^fcg^M^n§ = 

[0 0 3 7] 



1 2 
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[0 0 3 8] 

ii^IS[*^ji»T^^t^So -eLT> 1114 B{c^-rcl;e)ic, 2 7^(Z)T^7^'r ^d-a 

1^vnM«T'«i 8 0S®fe^BMtii:55i^. 
[0 0 3 9] 

0 3 {C^Lfe J: 2?^®T^^-f ■/n-/N°;?.:7>(' m^K^-t^u- 
j-^T.-y 1 i^t>*I^^Mn-A;^:7-<;i/^ 2 i i: bTMv^fe:^-a•^c^i, 04 B 

*>9 O^Xli- 9 0;^(D#-^{C«, 'e:^^^ffilll!^2 3 h LT, mWtl$:MV^^ 

[0 0 4 0] 

t^Mn-7\°>?.:7^';i/^ 2 i tiT 9 0S(Z)igti*'!^l:ifci:-r-5 t^^Mn- 
/IXy'^f 2 1 $:^$tlfc^-^5§^lll]i«&2 2<Z)ffi;^7Jj:-Bsin(0 ) ii;fc-g>o b 
fe:«)\'oT. '&*SM^milII^2 3 ilLTm^t^^rfflVAT^S-^, t^&MD - AX "7 >r ;i/ 
^ 2 1 {Ci^ 9 0|t<^iitl*>^l^TV>S75:^, ^^#|c?)«figil$tlfc^*M^^m 
[llj?&2 3(^)ai;^«, 

[fii] 

A cos{9) ■ {-Bs\n{9)) = -2ABsm{2e) ■ • • ( 1 ) 
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[0 0 4 1 ] 

t.\i^timmi(D^^m\t (90-<^) ii^ u, 1^mn~;-^7sy >( 21 (Di^v 
'^mn-n7.y 2 1 <DK±m^h^i:jm^t.<Dm^m\t 0 + 4>) tf^ 

m^mmmizirnx\>^^ mn^(Dm^t^nr=.umm^mm^2 sa^mtut 
m2] 

Acos(0){-Bsm(9±^)} 
AR 

= -^{siniie ±fi + sin(±^)} 
A R 

= { sin(2^) . cos^ ± cos(2^) • sin(^) + sm(±^)) ■ ■ ■ (2) 

[0 0 4 2] 

(2) 
AR 

— { smQ.0) • cos(^) ± cosQ.0 • sin^) } 



sm(±$») 



1 4 
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izv^mn-j-^:^y^ 2 1 ^mm-t^H. t^^Mn-yx-x^Y 2 1 (D^mn 

[0 04 3] 

(Dmmmt roj ^v^e»^i:^c^-5„ 

[0 04 4] 
[0 0 4 5] 

V 4> HI. (A^-Dc_ref) , mmmmmmmm^ G n't ^ mmu- 



[iJ5] 




•••(3) 



1 5 
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m6] 



[ 



AVctrJ 



mi] 



_l<fl_G-^l<l ...(4) 
V AVctrJ 



m8] 



AV</> 



0 < G ^ < 2 •••(5) 
A Vctr 



[0 0 4 6] 

tnz^i). '^mu-Ay.y>f)v^2i0:tjyhyi'ymmm^mm-t^z.tx% 

[0 0 4 7] 

3. l/-i/3 >$:^LTV^e„ |g^5{CJ3V^T, #$|J|A^M?«. Mffi > ^ L 



1 6 
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[0 0 4 8] 

3 0 dB<D^M^^tim^n^i)\ - 3 0mXit2 0 dB iltjt^i). 5^ 1 0 d B 

(DmMm^(DmttimMx^^. ^fe, lg5^cfev^T, umit (temp=) n 

o 

[0 0 4 9] 
[0 0 5 0] 

meizm^^oiz. mmv^mx:&^2 5mo)t^ii- 3 omoyn^iKDJ^^ 
v^it/b $ < ^ ^ t)K umti^ 8 0 mo)t: ^ {c it. m 2 iz^ L fcmmji- ^iz j: u 

myf^miztji^t=.%(Dt.m^^ti^o mz. ummt<Dmm^'^i'fx\>^^(Dii. & 

^m^mm^2 3 t LXm^^^nx^^^mM^X&^il^:^^ti^. Lt^ti^^X 
[0 0 5 1 ] 

mut. zL(Dmm(Dm(Dmm<Dmm^m'r^(Dx&^o ^(DmM<Dmmxit, 
unm^mmm2 3 1 Lxmnii§2 3 A5:ffl^/^Tv^^„ 

[0 0 5 2] 



1 7 
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[0 0 5 3] 

(D^m!i0'\i(D§m^^\i^x. &mm^ii!,mm2 3<Dii!,titi^mit'r^. tz.x. m 
mm.^^m^2 5 ^lt. m^^^mm^2 3^c-^oTv^-5mwll2 3Kiinm 

[0 0 5 4] 

8{C33V^T, h^^i^X^Q 1 i;g.t>*Q 1 2®X^ ^Tb^^^iig^M^tl, ZlCDg? 
^.^.^^aSSzirv I 1 1 $:^LTg?:^$tlSo h^^^X^^Ql S^tJ^Ql 6(Z)X^ 

yi/^^Q 1 7®=i i^^^ i::^)^ggM$tl, r ®g^M*y?>'^^mR i i ^iTrhxmm 
[0 0 5 5] 

izmm-^n^o 

[0 0 5 6] 

h^yiyi^^-SiQ 1 1 (DK-7.lzA:b^^l N 1 3t)mm-^ti^. h^yV:^^ 

Q 1 2®/<-^tcA;^j^d^i N 1 ^tf^mm-^n^. 

[0 0 5 7] 

h^y-:y:^^Qi boziu^^t h^yVTs^Qi loziv^ ^ t.(Dmm.^.\z 



1 8 
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^^Q 1 8 (Dn U ^ ^ t<Dmm.^AZ, mtl^^OUT 1 2^'JMis$tl-5o 
[0 0 5 8] 

[0 0 5 9] 

mmm^&mm 2 5 tLxm^^^n^ 2 5 a -e li, msiasi-i^^mti^ 

^OUT 1 l^t)?OUT 1 2:^)^e,, m:^;<)^^(^^H^J;e)^cbTfe<c A 
ij^^I N 1 i:R:r>*I N 1 2, AiJ^^l N 1 3SJJJI N 1 4 MAiJilLT 
fe<„ ^LT, '6i*0^^milIS&2 3 i: LTfflVNp5tl^m^#§2 3 Ail, 
^mmz 5 i: bTfflVN?>tl-S^#f|2 5 Ai:$:, U^T^ h±. MS(^^fb^>^ 

[0 0 6 0] 
[0 0 6 1] 

iggtt, 0 7 {C^bfed:e)tC, «^'fi^^[lli^2 5 bTm^#l?:MV^T«-a•■ 
mm^m^2 5 i: LT^l[#g2 5 A^Mv^TM^#ffi^C j:S*^lf$:^^>■fe;l/i- 
[0 0 6 2] 

jL^±m^Lfc<i:e){c, ^(Dmm(Dmm(Dmmxi.t. &mm^mm^2 3x. 

M^miill^2 4 T\ S;r^M«<^i:^fct^!Mn-A;?>:7-f 2 i t-^C 



1 9 
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«^mitf|2 3 A^5:t>*2 5 AT'^figf -Si:, >^n-fe>^.±(DA'^^y UB.^^ 
[0 0 6 3] 

[0 0 6 4] 
[0 0 6 5] 

m.mn-;'^ysy^)h9<Di:}v v^tymmmiimmo^mm. 

[0 0 6-6] 

[lasoffi^^^^] 
[01] 



2 0 
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[0 2] 
[03] 

[0 5] 
[0 6] 

^^yx&^. 

[0 7] 
[0 8] 

mm.^(Dmm^^tmmmx&^o 

[09] 

^=yyx^^. 

[010] 

11... ^n-ny^y ^ 2 i • • • ^Mn~ny.y >{ )\^^, 2 2 • • • 

m^%^m%, 2 3 • • • m^w^^m^, 2 4 • • • wm.^^m%, 2 5 • • 



2 1 
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2 6 13 9 4 



[01] 



mm 



4 



2 
LNA 



3A 



3B 



nX) — 




Q 




90- 



PLL 
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[03] 




2001-3043909 




-80 



o 




ro 




4^ 


cn 




o 


o 


o 
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o 
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m 
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m 




o> 






o> 




Oi 



Frequency [Hz] 
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[0 6] 




o 






Oi 




tn 


o> 


o 
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o 
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o 




m 


m 


m 


m 


m 


m 




o 


a> 




a> 


O) 





Frequency [Hz] 
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[07] 



2 
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[08] 



R1 1 



R12 



Q15 



Q1.6 Q17 



IN11 



IN12 



INI 3 



IN14 



OUT11 
OUT12 



Q18 



Q1 1 



Q12 



7777 



7 
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